Target Costing (TC) has been widely known as a cost management technique to manage product costs during the earlier stages of product life cycle. This study aims to measure Malaysian companies' capabilities towards TC implementation stages associated with industry type and company strategy effectiveness. Among 380 Malaysian automotive companies, 48 were involved in filling the questionnaire which includes six constructs representing the six common stages of TC implementation adapted from Ellram's (2006) theoretical model. Rasch Measurement Model (RMM) was used to analyze the data collected. The results revealed acceptable ability for the responding companies towards TC implementation stages especially Car makers and when employing the Confrontation strategy, except some capabilities required to follow-up TC activities in achieving cost reduction objective. All the six stages had different level of implementation difficulty, stage 5 (closing the gap between allowable target cost and estimated costs) was the most difficult stage while stages 3 (Computation of products' allowable target cost) and stage 1 (identify product characteristics) were the easiest ones. Suppliers' involvement in providing alternative design was most difficult, whereas identify customers' expectations before design stage was the easiest one to be implemented. The study has provided evidence on TC implementation in Malaysian context and added a new idea to the knowledge regarding the useful usage of RMM in management accounting research.
Introduction
Target Costing (TC) has been proposed as one of the ways that companies can adopt in ensuring product competitiveness in terms of product price, design and development. These three elements are the main concern of TC in ensuring the targets of higher quality products with lower costs and shorter time based on market-driven basic and customer-oriented attributes. In TC practice, once the selling price is determined based on the market price, the company should develop a product with the cost that can achieve an acceptable profit margin. However, the best practice of TC depends aggressively on Organizational Capabilities (OCs) where organizational functions combine with cross-functional teams. In TC literature (e.g. Joshi, 2001; Swenson et al., 2005; Kocsoy et al., 2008; Huh et al., 2008) , OCs have been recognized as the most important factor for TC implementation success.
In Malaysian context during the last decades, automotive industry has responded to the global competitive pressure to ensure their competitive edge and sustainability among its global competitors. For example, several effective management accounting techniques such as Just-In-Time (JIT), Activity-Based Costing (ABC), Lean Production System, Total Quality Management (TQM), and Balanced Scorecard (BSC) have been established (Hamood et al., 2011) . Despite TC, as one of these techniques, is crucially important in particular for automotive companies, empirical studies directly examining the TC implementation are almost nonexistent. By implementing TC, their products could be differentiated as being with higher quality, acceptable price, and shorter delivery time, so that can create their customers' value and maintain their overseas competitiveness.
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Step 1 Vol. 11, No. 5; 2015 35 TC was developed by Toyota in the beginning of the 1960s and it has been used since that period by Japanese automotive industry in general (Afonso et al., 2008) . It has been reviewed by accounting literature as an excellent tool to manage cost of products and services, and most widely noted as a practice to support new product development (NPD) (Ellram, 2006) . Cooper and Slagmulder (1997) describe TC as a feed-forward cost management technique rather than the traditional feedback techniques used to manage products cost during the production process. Kato (1993) stresses that the "…target costing is not a simple cost-reduction technique, but a complete strategic profit management system". This is supported by Cooper and Slagmulder's (1997) claim that the term of TC should be a "cost management" and not a "cost reduction". Hence, TC enables companies to manage their products cost and ultimately future profit target by determining the products' features at which the products must be manufactured.
Faced with growing increase of competition within the automotive industries worldwide, many of these industries are seeking to produce higher quality products at lower costs (e.g. Japanese companies such as Toyota, Nissan, Matsushia, and Daihatsu) (Cooper & Slagmulder, 1997; Tanaka, 1993) . As such, adopting TC is mainly initiated as a cost management technique to drastically manage product features; cost, quality, and functionality; at the earlier stages of products life cycles. However, Japanese automotive industries have globally become more diverse in their products and market-oriented in their growth. This actually requires shorter product life cycles with more focus on the costs occurring at each stage of product life (planning, design and manufacturing). Monden and Hamada (1991) examined the TC processes in Japanese automotive companies and divided them into five steps as follows: (1) corporate planning, (2) developing the specific new product project, (3) determining the basic plan for a specific new product, (4) product design, and (5) the production transfer plan. Through these steps, they emphasize the effective role of management accounting system in determining target profit, target cost and estimated cost. In addition, Ellram (2006) provides an in-depth description of the TC steps practiced within US companies. Figure 1 shows the TC process, step by step executed in US companies. He found a very tight linkage between supply management and the design function in the TC practice, especially at step 1, 4, and 5, which contrasts with Japanese focus as they pay much attention on the management accounting system in setting TC (Monden & Hamada, 1991; Cooper & Slagmulder, 1997) . Table 1 shows how the TC is being practiced among automotive industries and what are the variables used to determine the applicability of this practice in non-Japanese companies compared with its initial use in Japanese companies. However, the machining process is an important and widely used in automobile industries, and the high percentage of product's parts have machined components and assembled to result in the final product (Gopalakrishnan et al., 2007) . As a consequence, the machining cost represents a significant portion of the total cost of the final product, and simultaneously depends on the machining process. Gopalakrishnan et al. (2007) also point out that the cost reduction can be achieved by proper design and selection of parameters such as machining process, cutting tools, labor, machine type, materials, and many other factors. However, several authors have assumed that the TC is applicable only in the early stages of the product life cycle. For example, Shank and Fisher (1999) believe that the TC must be applied early in the product life cycle based on the proposition that costs are fixed after a product is in manufacturing. Moreover, Monden and Hamada (1991) mentioned that the main reason of the importance of TC application in Japanese automobile companies is that the ratio of variable costs to total costs has increased remarkably (up to 90 per cent) and the ratio of direct material costs to total variables costs is about 85 percent. This indicates the important role of the management to adopt TC to control these costs compared with fixed costs. In contrary, Kocsoy et al. (2008) found that approximately 70 per cent of Turkish companies determine TC for all of the products in the production line, 22 per cent determine only for the new products, and 11 per cent determine only for the important parts of a product. This supports the findings of Rattray et al. (2007) which indicates that the TC is being used among New Zealand manufacturing companies to all existing products.
In addition, Ju et al. (2009) presented a methodology used for TC control during the design stage of Chinese automobile industry. In their study, the methodology developed consists of two steps; the target cost estimation and target cost realization. For each step, a particular model is further developed. A Back Propagation (BP) neural network is developed to estimate target costs of various design at the earlier stage, whereas a Genetic Algorithm is developed to balance target costs reduction and supplier satisfaction. They reported that if the total procurement cost decreased by 2%, the average supplier satisfaction would drop by 4.17%, and in this case, the automobile company should be alert to the potential risk caused by the suppliers. Similarly, the preliminary study conducted by suggests a methodology for the Product Development Process (PDP) in an automotive industry aiming to incorporate TC and VE. They found that VE and TC are complementary processes and identified some positive points that the keys to the success of this integration. This, www.ccsenet.org/ass Asian Social Science Vol. 11, No. 5; however, justifies the idea that while VE helps to identify where the achievement of cost reduction could be, the TC shows the target to be achieved so as to ensure the long-term profitability strategic plan of a company. Horvath and Tani (1997) • Cost-reduction goal
In the study of Japanese-German comparison of TC, Horvath and Tani (1997) found that the cost reduction is the most important goal followed by market orientated product development and lead time reduction without sacrificing the higher quality of product. Besides to the important of cross-functional teams participation in TC practice in all countries reviewed, management accountants or controllers have an important role than others in German automotive companies. In conclusion, through review of the literature, it can be said that the variables used in establishing the TC implementation are mainly involving the deriving elements of TC principles; price-led, customer-focused, design-centered and cross-functional.
Research Methodology

Sample
Malaysian automotive industry was selected to execute the current study. Among 380 Malaysian automotive companies, 48 automotive companies were involved in the questionnaire survey based on Malaysian Automotive www.ccsenet.org/ass Asian Social Science Vol. 11, No. 5; Institute (MAI). Selecting automotive industry is confidently more suitable in the TC practice especially in the case that this practice had been initially developed in such industry.
Data Collection
A questionnaire was designed to collect numerical data related to the identified six constructs representing the six common stages of TC implementation. Using a hand distribution, several visits to the sampled companies, and much more discussion of the study objectives and questionnaire sections during many meetings with focus groups of relevant managers were carried out. Along with the questionnaire distributed, the key informant that the CEO/GM/COO/MD, senior managers and relevant executives are the unit of analysis was informed. Through which, 515 questionnaires was distributed to 26 focus groups. After seven months interval, a total of 201 questionnaires were collected, 11 of them were from Motorcycle makers, 72 from Car makers, and the remaining 118 from Parts and Components makers. Since Motorcycle companies have not been addressed in the literature reviewed in this study, the 11 questionnaires were cancelled. In addition, due to unusable answers for some questions and full/partial sections uncompleted, another 14 questionnaires were eliminated. As a result of this, the number of responses was decreased to 176 reaching the net response rate of 34%.
Data Analysis
Rasch Measurement Model (RMM) was used in this study to measure thorough TC implementation stages the uni-dimensionality of Malaysian automotive companies' capabilities when deciding to implement TC approach.
In TC previous studies, no finding has offered insights about the construct reliability and quality control of TC implementation by using the RMM. Hence, this study contributes to TC research by providing basic information about the construct validity assessment of the items developed in relation to TC implementation stages. According to RMM assumption, the Likert questions developed to measure respondents' ability are commonly known as a "uni-dimensionality" which is a fundamental assumption of the RMM. Hence, the 36 items developed in relation to TC implementation stages have made-up the questionnaire in order to measure the Malaysian automotive companies' capabilities. Since, in the context of this study, all the 36 questions used the Likert scales from 0 "not sure" to 5 "very high" with the same context, the most popular variants RMM known as Rasch Rating Scale Model (RRSM; Andrich, 1978) was used to analyze the data.
The Rasch analysis was conducted using WINSTEPS software (Linacre, 2005) which starts with major estimates for item and person. In such method, fit statistics are reported as mean-square (MNSQ) residuals, which have approximate Chi-square distributions and t standardized (Linacre, 2005, p. 12) . To establish the reliability and quality control in addressing the study objective, the basic psychometric properties of the constructed measures of TC implementation stages were discussed below. The focus will be limited on the implications of two crucial issues: (1) Item Fit Statistics and (2) Differential Item Functioning (DIF) for TC implementation stages.
Results and Discussion
Fit Statistics
In measuring the Malaysian automotive companies' capabilities towards the adapted six TC implementation stages, fit statistics of 36 items were examined using RMM. The RMM suggests using Chi-square fit statistics to determine a good fit of empirical data with the model (Bond & Fox, 2007) . The RMM analysis programs usually report fit statistics as two Chi-square ratios which are: Infit and Outfit mean square statistics Wright & Masters, 1982; Bond & Fox, 2007) . Table 2 shows the item fit statistics measure order. The outfit MNSQ of items was between 1.48 and 0.70 logit, while the Infit MNSQ was between 1.39 and 0.72 logit. This supports the uni-dimensionality where the results of Rasch Principle Component Analysis in Figure 2 revealed that the variance explained by measures (30.4%) was closely match the expected (30.8%), and the unexpected variance explained in the first contrast was only 7.6% less than 10.9%. Therefore, the data fit the model whereby the estimation of the Rasch measures was successful. As shown in Figure 2 also, the higher outfit MNSQ of 1.48 and 1.40 logits were identified for item 20 "S4c_TC allocation based on department basis" and item 17 "S3e_using TC popular formula". These results supported that the TC allocation based on departments in stage (4) and using TC formula in stage (3) were problematic items, highly unpredictable. As only one item was seen to be outfit item, this shows little discrepancies or variation from RMM according to Linacre (2010) . Since the Infit MNSQ of both items is below 1.4 logit and each gets a positive point-measure correlation (PTMEA CORR.) above 0.3 logit, these two items were retained.
To determine the structural definition of what TC implementation stages items are measuring, item polarity, item fit and uni-dimensionality are specific indicators of concern. The results revealed that the item and person reliability were high, 0.93 and 0.90 logits respectively. Since the internal consistency index for the 36 items was www.ccsenet.org/ass Asian Social Science Vol. 11, No. 5; 0.99 logit, the Cronbach-α for 176 respondents was 0.93 logit with standard error 0.07 logit for each. These results provide evidence that a similar ordering of person placement is reasonable if a similar analysis is conducted on this sample using another set of items that measures similar phenomenon. After diagnosing the data, the 176 respondents and 36 items were transformed to order respondents into the continuum of capabilities measures of TC implementation stages and item endorsements respectively. The step calibration of the 36 items demonstrated a good fit to the model; the difficulty of items is distributed from 0.88 to -0.89 logits with average error of 0.11 logit.
As expected, it can be noticed that the item 30 "S5h_suppliers participation in providing alternative design of product" (Mean = 0.88 logit) and item 9 "S2d_determin price based on suppliers participation in providing early estimation of selling price" (Mean = 0.68 logit) were the most difficult to be endorsed. On the other hand, the item 2 "S1b_identify customers' expectations before design stage" (Mean = -0.89 logit) and item 33 "S6b_Kaizen Costing for continuous improvement in the production process" (Mean = -0.69 logit) were the least difficult items. The item-ability map depicted in Figure 3 shows the distribution of respondents (N=176) according to their capability and items (N=36) according to their difficulty. In the map, the TC implementation stages items are on the right side whereas the respondents are on the left side. On top of the map, the most difficult items to endorse and the respondents with the highest capabilities towards TC implementation stages, whereas on the bottom of the map, the easiest items to endorse and the respondents with the lowest capabilities towards TC implementation stages. Through the item map, it can be noticed how the items spread out over the TC implementation stages continuum and how the respondents distribute on the TC implementation stages. It is useful to see what the items that represent the difficulty to implement TC stages. The results indicate an inadequacy in the calibrated items. About half of the respondents were located above all items in the logits continuum. This inadequate of overlap between the distribution of items difficulty and person capability means that the items are too easy to be endorsed. To examine the nature of items under each stage of TC implementation, Figure 4 shows the items map in words of TC implementation stages. Vol. 11, No. 5; In addition, along with the difficulty to share suppliers to provide earlier estimation of product selling price, TC follow-up activities to reduce product cost by change product specifications in stage 5 is another most difficulty found to be implemented. Interestingly, the easiest item at the down end of the scale "S1b_identify customers' expectations before design stage" (Mean = -0.89 logit, see Table 4 .15) supports the TC literature indicating that the first stage of TC implementation is identification of products and services characteristics based on the marketplace requirements and customers' expectations before production process to be launched (Ansari & Bell, 1997; Cooper & Slagmulder, 1997; Cooper, 1995; Dekker & Smidt, 2003; Feil et al., 2004; Hamood et al., 2011; Kato, 1993) . In addition, review of product characteristics when the market changes occur (stage 1) and Kaizen Costing application (stage 6) are measured in line with the item mean of 0.00 logits. This indicates that all respondents agreed, easily to endorse these items that below item mean.
Based on the industry type of the sampled companies, two groups have been identified: Car makers (Group 1, N=67) and Parts and Components makers (Group 2, N=109). Table 3 shows, on average, Car makers as a group have higher ability than Parts and Components makers. The mean for respondents with Car makers was 1.11 (SD = .92 logit), while the means for Parts and Components makers was .97 logit (SD = .92 logit). This supports the study of Nordin et al. (2010) concluded that the highest implementation of recent MAPs was found in large automotive companies as these practices need large investments in equipment and facilities. Investigating the items under each group, both groups had different levels of difficulty measures. The most difficult item related to stage (5) "suppliers participation in providing alternative design of product" (mean = .90 logit, SD = .10 logit) matched more respondents from group 1 than group 2. In contrast, the easiest item related to Stage (1) "identify customers' expectations before design stage" matched more respondent from group 2 than group 1. On average, Group 1 (Mean = 1.11 logit, SD = 1.05 logit) had higher ability than Group 2 (Mean = .97 logit, SD = .81 logit). The majority of Group 1, with exception six respondents only, measured in line item mean of 0.00 logit. This indicates that the majority of Car makers easily for them to endorse the items that below this item mean. In terms of company strategy followed, three types of strategies were identified: (1) Cost Leadership (N=15), (2) Differentiation (N=41), and (3) Confrontation (N=120). This is to see the most employed strategy among companies when they deciding to implement TC stages. Based on Cooper (1995) , confrontation strategy is most suitable for TC implementation. Table 4 shows, on average, respondents as a group achieved higher ability with Confrontation strategy than those with other two strategies. The mean for respondents with Confrontation strategy was 1.01 logit (SD = .86 logit) was lower than both means for respondents with Cost Leadership and Differentiation strategies, 1.08 and 1.02 logits (SD = 1.26 and .90 logits) respectively.
Differential Item Functioning (DIF)
As mentioned earlier that the industry type of the sampled companies were classified into two groups: Car makers (Group 1, N=67) and Parts and Components makers (Group2, N=109), Differential Item Functioning (DIF) analysis is essential to establish the validity across the two groups. DIF analysis was run through the equation of items estimates for the two groups. Figure 6 shows the DIF analysis results with the line indicating the 95% confidence intervals.
www.ccsenet.org/ass Asian Social Science Vol. 11, No. 5; Figure 6. Item estimates of TC implementation for group 1 and group 2
The results in Figure 6 revealed a significant difference between two groups where some of items outside the control line favor group 1 and other group 2. According to Bond & Fox (2007) , the differences should be more than 0.5 logit to have a substantive meaning. By looking to the items outside the control line, the items 8, 16 and 23 are worth investigating. When items 8 and 23 were harder to be endorsed for group 1 but easier for group 2, item 16 was harder to be endorses for group 2 but easier for group 1. Table 5 shows the items estimates differences in logits for the two groups. Investigation of the items outside the control lines, Table 6 gives the description of these items based on their logits differences, joint standard error, t-statistic and probability. These items are those considered more problematic as DIF logits of each item is more than 0.5 logit based on the guideline of Bond & Fox (2007) . In this case, item easier for group 1 was item 16 "compute allowable costs once the target selling price and target profit are already determined -stage 3" (DIF=1.12, Ƥ<.005). In contrast, items 8 "price determination based on the negotiation with major customers -stage 2" (DIF=1.21, Ƥ<.005) was easier for group 2. This indicates that the price determination based on the negotiation with major customers is difficult for Car makers to be implemented. In other words, the price in Car makers is considered fixed and only determined based on the Vol. 11, No. 5; market condition without reference to their major customers. However, this totally contrasts with the main conception of TC as the product price is the price that the customers are willing to pay and consists with the competition-oriented pricing method examined by Kocsoy et al. (2008) . This method as Crow (1999) comments as cited by is the component of the market-driven price step which suits the TC implementation. On the other hand, compute allowable TC after determination the selling price and target profit is seen to be difficult for Parts and Components makers. That means the product allowable TC is not related with the determination of target price and profit among Parts and Components makers. Therefore, there is a misunderstanding among Parts and Components makers towards the TC formula as they depend totally on the estimated costs but not allowable TC. This is supported with higher Outfit MNSQ of such item (refer to Table 6 ) indicating their misunderstanding on how the TC formula practically is working.
Given these findings summarizing the view of TC implementation items differences with DIF contrast more than 1.00 logit, Figure 7 confirms that the item 8 and item 16 meet this criteria recommended by Bond & Fox (2007) . Item 8 as a performance item of "price determination based on the negotiation with major customers" appears to be difficult for group 1 and easy for group 2. Meanwhile, item 16 is a performance item of "compute allowable cost once the target selling price and target profit are already determined" appears to be easy for group 1 and the only most difficult for group 2. 
Conclusion
The main objective of this study was to measure Malaysian companies' capabilities towards TC implementation associated with industry type and company strategy effectiveness. For perusing this objective, the Malaysian automotive industry was selected to represent the wide range of Malaysian companies acting in such industry especially those in parts and components manufacturing. The aim was mainly to measure how the TC implementation stages adapted from Elram's (2006) theoretical model is being practiced. These stages include:
(1) identification of products characteristics, (2) determination of products selling price, (3) computation of products allowable target cost, (4) target cost allocation to product's components, (5) closing the gap between allowable target cost and estimated costs, and (6) continuous improvement. The questionnaire survey was used to collect validated information about the TC practices.
The RMM was used to analyze the Malaysian automotive companies' capabilities towards TC implementation stages.
The results in general revealed acceptable ability towards the six stages of TC implementation except some capabilities required to follow-up TC activities. For example, supplier participation in terms of product re-design (stage 5), price determination (stage 2) and characteristics identification (stage 1) were found most difficult to be implemented. In addition, TC popular formula and TC allocation based on the departments as a cost center were found more problematic items in TC implementation stages. In comparison with US companies adopting TC Vol. 11, No. 5; approach, some clear differences were found. This can be noted particularly in the suppliers' involvement in the design stage where achieving TC objetive depends on the team work in conjunction with suppliers' involvement. By looking at the industry type, Car makers have higher ability than Parts and Components makers towards all TC stages items. The statistical significant difference between both groups was found in determining product selling price. Moreover, the results gave some supports to Confrontational strategy recommended by Cooper (1995) for TC implementation where most of companies were placed above the item mean in the person-item map. This indicates their continuous efforts to maintain product quality and functionality when they reduce product costs.
This study has added a new idea to the knowledge regarding the useful usage of RMM in management accounting research like its popular usage in education research. In addition, the study provides an empirical evidence of TC implementation among Malaysian companies and determines their capabilities towards this technique. Like any other study, there are some limitations that should be addressed in the future research. Firstly, the sample size was limited to the automotive industry. Moreover, the study only is concerned on the TC implementation stages without focusing on the factors that could influence the successful implementation of TC. For these limitations, it is highly encouraged for future research to involve the multiple case studies in order to harvest richness of sufficient experience from different participants. Finally, using Structural Equation Modeling (SEM) is very important to be used to examine the effect of relative factors on the TC implementation.
